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Reducing Fuel Subsidies and the Implication on Fiscal Balance and Poverty

in Indonesia: A Simulation Analysis

I
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a
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Indonesia

Abstract

An increase in world oil prices has forced the government of Indonesia to run a larger budget
deficit to finance energy subsidies. Between 2000 and 2011, Indonesia burnt 61 per cent of oil
and gas revenues to fuel and electricity subsidies. These subsidies worsen income distribution in
Indonesia since almost 72 per cent of these subsidies are enjoyed by the 30 per cent of the richest
income groups. Therefore, there are strong economic arguments to reallocate fuel subsidies to
infrastructures, education and health sectors that can boast economic growth. Applying a CGE-
Microsimulation, this study found that removing 25 per cent of fuel subsidies increases the incidence
of poverty by 0.253 per cent. If this money were fully allocated to government spending, the poverty
incidence would decrease by 0.270 per cent. Moreover, the 100 per cent removal of fuel subsidies
and the reallocation of 50 per cent of them to government spending, transfers and other subsidies
could decrease the incidence of poverty by 0.277 per cent. However, these reallocation policies might
not be effective to compensate the adverse impacts of the 100 per cent removal of fuel subsidies if
economic agents try to seek gain through mark-up pricing over the increase of production costs.
JEL Classifications: C68, I32, Q42, Q48

Keywords: fuel subsidies, fiscal balance, poverty, Indonesia, energy policy

1. Introduction

Indonesia has not been an oil-exporting
country and has had decreasing oil production
and increasing consumption since 2003. Its
crude oil production decreases by roughly 4 per
cent per year while fuel consumption increases
by roughly 2 per cent per year. Indonesia is
suffering fiscal pressures due to the decrease
in oil revenue and rapid increase in fuel subsi-
dies. This is because fuel prices in Indonesia are
not determined by market mechanisms but ad-

IA part of PhD thesis of the Chapter Reducing Fuel
Subsidies, Fiscal Balance and Poverty in Indonesia
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ministratively by the government. Oil revenues
and fuel subsidies, therefore, always dominate
the nation’s economic policy agenda when the
world oil prices sharply fluctuate.

The world oil prices were unpredictable dur-
ing the last 10 years. Figure 1 shows the
price was 29.52 USD/Barrel (Jan. 2001), 46.82
USD/Barrel (Jan. 2005), 133.93 USD/Barrel
(Jun. 2008), 64.14 USD/Barrel (July 2009)
and 108.58 USD/Barrel (Mar. 2011). In 2008,
Agustina et al. (2008) confirmed that the
Indonesian government was forced to spend
around 27.93 per cent of its total budget on
energy subsidies and 80 per cent of this was
allocated for fuel subsidies. Son (2008) re-
marked that Indonesia spent 5 per cent of
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its gross domestic product (GDP) on energy
subsidies. Other developing and emerging
economies, where governments have significant
influence over domestic prices, had increased
fiscal costs, responding to the large increase in
world fuel prices during 2003-2006. Baig et al.
(2007) observed that, in 2005, fuel subsidies (as
a percentage of GDP) cost around 5.8 per cent
in Jordan, 9.2 per cent in Yemen, 13.9 per cent
in Azerbaijan and 4.1 per cent in Egypt. This
condition forced governments to pass the world
fuel prices onto the domestic markets to reduce
fiscal burdens.

Massive fuel subsidies reduce fiscal space so
governments have fewer sources to promote eco-
nomic growth through investment in infrastruc-
ture or human capital. It would also worsen
income distribution in Indonesia because most
of the fuel subsidies are enjoyed by the non-
poor groups, rather than by poor groups. Ta-
ble 1 shows, in 2008, more than 41 per cent
of gasoline subsidies benefitted the top rich-
est income groups in Indonesia. The 30 per
cent of the richest income groups enjoyed al-
most 72 per cent of gasoline subsidies. In
the other hand, kerosene subsidies were dis-
tributed more equal to all households com-
pared to gasoline subsidies. The 30 per cent
of the lowest income groups consumed 16 per
cent of kerosene subsidies and only 4 per cent
of gasoline subsidies. Generally, the richest
income group received fuel subsidies approx-
imately IDR 111,533/month/capita while the
lowest income group received fuel subsidies ap-
proximately IDR 10,787/month/capita. The
richest income group enjoyed fuel subsidies
more than 10 times larger than that of the low-
est income group.

The Indonesian government will continually
attempt to change the subsidy system from
product subsidies, such as fuel and electric-
ity, to direct subsidies, such as cash trans-
fer and productive activities such as educa-
tion, health, infrastructure and entrepreneur-
ship. Moreover, starting from 2003, the In-

donesian government deregulated fuel prices for
industries, particularly for the mining, quar-
rying, cement and steel industries, in which
the domestic price is delivered to the mar-
ket following the world price. This pol-
icy was regulated with No.31K/20/MEM/2003
and 31/KMK.01/2003. These changes aim to
reduce the budget deficit and improve the al-
location of appropriate budgetary targets for
the poor. Nevertheless, the Indonesian govern-
ment still regulated the retail prices of fuels; it
therefore has to spend a significant amount of
money to subsidise the disparity between world
and domestic prices when there is a big gap be-
tween the two. The government is forced to
adjust domestic fuel prices following the fluc-
tuation of world oil prices to reduce the fiscal
deficit.

The drastic reduction of fuel subsidies in
2005 resulted in misery for the poor. In ad-
dition to increasing the cost of energy, it also
indirectly increased non-fuel prices (e.g. in-
creasing the cost of living, food, transportation,
etc.). The Central Statistical Agency (hence-
forth BPS) showed the number of poor people
increased by around 3.95 million people dur-
ing 2005-2006. One reason for the massive in-
crease in poverty was the massive reduction in
fuel subsidies in 2005. On the other hand, in
order to mitigate the negative impact of the
removal of fuel subsidies, the government im-
plemented the Program Kompensasi Penguran-
gan Subsidi-BBM (compensation programme
for fuel subsidy reduction) in 2005 and 2008.
This programme included cash transfer, health
insurance, education subsidies and also rural
infrastructures development.

Many studies have shown that cutting sub-
sidies has adverse impacts on poverty and in-
equality. Ikhsan et al. (2005) found that
decreasing the fuel subsidies in 2005, with-
out compensation, increased the Indonesian
poverty index from 16.3 per cent to 16.7 per
cent. Yusuf and Resosudarmo (2008) stated
that the price reform could have been progres-
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Figure 1: The Monthly World Crude Oil Price (1980-2010)

Source: Plot based on the IMF Primary Commodity Statistics

sive in reducing inequality if it only increased
vehicle fuel prices but that it actually tended
to increase inequality, especially in urban ar-
eas where the price of kerosene also increased.
A uniform cash transfer to poor households
that disregards poor households’ heterogene-
ity tends to over-compensate the rural poor
but under-compensate the urban poor. Azis
(2006) showed that the drastic and massive re-
duction in fuel subsidies in 2005 was not un-
necessary, especially considering the adverse
socio-economic, poverty and political repercus-
sions of it. The reduction in fuel subsidies
could have been substituted by reducing sub-
sidies for the banking sector; providing that
the saved money were spent on agricultural-
related infrastructures, it could have produced
a favourable outcome in terms of income dis-
tribution and poverty conditions without dete-
riorating macro-economic stability or injuring
investors’ confidence.

Removing fuel subsidies, of course, affects
low income groups as it decreases their pur-
chasing power. On the other hand, an increase
in infrastructure spending can remove infras-
tructure bottlenecks and create job opportuni-

ties. In addition, an increase in both educa-
tion and health spending can equip the poor to
be more competitive and creative. Many stud-
ies, such as Jung and Thorbecke (2001), Fan
et al. (2000), Davis et al. (2001) and Roberts
(2003), have confirmed that spending on edu-
cation, health and infrastructure effectively re-
duces poverty all over the world. Clements et
al. (2006) found that the 2005 Indonesian re-
duction in fuel subsidies, in the short run, will
increase price levels and reduce household con-
sumption, particularly for the poor. However,
in the long-term, given the contribution of sub-
sidy reduction to fiscal sustainability (a precon-
dition for durable economic growth and poverty
reduction), the subsidy reduction will be bene-
ficial to the poor.

Massive fuel subsidies reduce the fiscal spaces
used to promote economic growth and create
job opportunities; reducing fuel subsidies sig-
nificantly increases the number of poor. Re-
allocating fuel subsidies into either infrastruc-
ture developments or human capital invest-
ments might increase poverty in the short run
but might decrease poverty in the long run,
due to improvements in infrastructures and in-
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creases in human capital. There are, however,
three main questions that must be asked in
relation to this: firstly, what is the relation-
ship between fuel subsidies and fiscal balance?
Secondly, how large is the impact on poverty
when removing fuel subsidies? Thirdly, how
effective are reallocation policies in protecting
low income groups from the adverse impacts
of removing fuel subsidies? This article deals
with these three issues and will provide an ob-
jective and comprehensive picture of fuel price
policy in Indonesia, considering both fiscal and
poverty issues. Unlike previous research, this
study applies comprehensive methodologies in
order to calculate the poverty impacts of re-
moving subsidies and reallocation budget poli-
cies. The methodologies are a combination of
a macro model (a computable general equilib-
rium (CGE)), a micro model (household data)
and also the endogenous poverty line. Combin-
ing the macro and micro models will result in a
robust outcome with regards to calculating the
poverty impact of policy reforms.

In the following section, this article briefly re-
views the current condition of the supply and
demand of fuels in the domestic market, gov-
ernment fiscal balance and adjustment of fuel
prices. Section 3 reviews the research method-
ology of a CGE micro-simulation analysis. Sec-
tion 4 analyses the poverty impact of removing
fuel subsidies and reallocating the saved money
to protect the poor from the adverse impacts.
Finally, the article will conclude with the key
findings of the study and policy suggestions for
possible reallocation policies to reduce adverse
impacts.

2. Oil Production and Consumption, Fis-
cal Balance and Fuel Price Regimes

2.1. Oil Production and Fuel Consumption
Since 2003, Indonesia has become a net fuel

and oil importer country, as production and re-
finery capacity have stagnated while consump-
tion has grown rapidly. The ratio between
crude oil production and fuel consumption has

been continuously decreasing (it decreased from
127.7 per cent in 2000 to 69.58 per cent in
2009), mainly due to lack of investment in ex-
ploring new oilfields and declining production
from maturing fields. In addition, an increase
in the middle class population also put pres-
sure on fuel demands. These figures imply that
even if all the domestic crude oil were refined
in Indonesia, it would not be enough to fulfil
the domestic demand.

Figure 2 shows that Indonesia’s crude oil pro-
duction decreased from 1,272.5 thousand barrel
per day (bpd) in 2000 to 826.1 thousand bpd
in 2009, while fuel consumption grew rapidly
from 996.4 thousand bpd in 2000 to 1,187.3
thousand bpd in 2009. The export trend of
crude oil has continuously declined at almost
7 per cent per year, while the import trend of
crude oil grew rapidly at 5.4 per cent per year
during 2000-2009. The ratio between refinery
capacity and total consumption substantially
decreased from 106 per cent in 2000 to 89 per
cent in 2009. Since 2002, domestic refineries
have not been able to satisfy domestic fuel de-
mands. Meanwhile, for technical reasons, some
domestic refineries have not been able to pro-
cess the domestic crude oil. Therefore, Indone-
sia has to import both petroleum products and
crude oil products to fill the gap. On the other
hand, proven oil reserves decreased from 5,123
million barrels in 2000 to 3,990 million barrels
in 2009, mainly due to the level of exploitation
without any significant investment into explor-
ing new oilfields.

2.2. Fiscal Balance of Oil and Gas Products

Oil and gas revenues contribute a significant
share to Indonesia’s central government bud-
get. Table 2 shows the highest share was in
2000; in this year, almost 43 per cent of cen-
tral government revenue came from oil and gas
revenues. The contribution of oil and gas on
budget has tended to decrease, mainly due to
a shrink in lifting capacity and increases in
other government revenues. Indonesia’s bud-
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Table 1: Share of Fuel Subsidies Received by Households in 2008
Deciles** Share of Fuel Subsidies (%) HH Expenditure* Fuel Subsidy

Kerosene Gasoline "Diesel Fuel" Received by HH*
1 3.70 0.55 0.05 123,256 10,787
2 5.28 1.32 0.49 164,925 16,410
3 7.00 2.19 0.84 196,632 22,573
4 8.15 3.39 1.24 229,225 27,802
5 9.73 4.70 1.93 265,084 34,436
6 11.59 6.78 2.17 308,761 43,114
7 13.56 9.10 2.35 363,421 52,581
8 15.03 12.56 5.02 440,198 62,975
9 14.60 17.63 16.95 571,048 72,031
10 11.36 41.77 68.95 1,090,754 111,533

Source: Author’s calculation based on SUSENAS 2008.
Note: *IDR /Month /Capita. **Household Group by Consumption. Fuel Subsidies received by households=(Market
Fuel Prices-Subsidized Fuel Prices)*Quantity of Fuel Consumptions.

Figure 2: Oil and Petroleum Products in Indonesia, 2000-2009

Source: OPEC Annual Statistical Bulletin 2009 (OPEC, 2010).

get, therefore, is becoming less dependent on
oil and gas revenues.

An increase in oil and gas prices increases not
only oil revenues but also expenditures. This
is because the Indonesian government has to
share oil and gas revenues with sub-national
governments through the oil-gas revenue shar-
ing and general allocation fund (DAU), as a
consequence of the “big bang” fiscal decentral-
isation in 2001. The government has to allo-
cate a larger share of revenues to subsidise fuel
and electricity as a result of administered re-
tail energy prices. Historically, oil and gas rev-

enues have exceeded fuel subsidy expenditures
and sub-national government transfers, the ex-
ception being those years with large increases
in world oil prices. Until 2004, oil and gas were
black gold to Indonesia’s central government
budget balance. However, when the world oil
price significantly increases, oil and gas would
be a black hole to the government’s budget bal-
ance. The government could still enjoy the net
benefit of oil and gas revenues in the period
of high price oil price between 2006 and 2009,
mainly due to the effect of the adjustment of
retail fuel prices in 2005 and 2008.
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Table 2 shows the magnitude of oil and
gas revenues and how these resources flow out
of the Indonesian central government’s bud-
get: first, in the form of fuel and electricity
subsidies; second, via sub-national government
transfers as revenue sharing distributed to some
producing regions; third, 26 per cent of the pro-
jected net oil and gas revenue budget is trans-
ferred to sub-national governments as part of a
general allocation fund (DAU). The main black
hole of oil and gas revenues is the fuel and elec-
tricity subsidies. During 2000-2011, Indonesia
burnt and threw away an average of 61.2 per
cent of oil and gas revenues a year on unpro-
ductive allocation. If the government had been
able to cut fuel and electricity subsidies by 86
per cent, there would be no budget deficit in
2011.

The government of Indonesia subsidises the
retail prices of various energy products, in-
cluding gasoline, kerosene, diesel, Liquefied
Petroleum Gas (LPG) and electricity. The
share of subsidies to total expenditure has var-
ied widely following movements in international
oil prices, the exchange rate and adjustment to
the subsidy regime (Table 3). They peaked in
2000, accounting for 22.6 per cent of total gov-
ernment expenditure. Fuel subsidies decreased
sharply in 2002 following the adjustment of re-
tail fuel prices in February 2000 and in June
2001. In early 2003, the Indonesian govern-
ment tried to close the gap between domestic
and world oil prices by deregulating fuel prices
for industries; however, the retail fuel prices
for households, small business and transporta-
tion remained regulated. Fuel subsidies then
sharply increased in 2004 and 2005 following in-
creases in world oil prices, but then decreased
again in 2006 and 2007 after the government
adjusted retail fuel prices in March and Octo-
ber 2005. However, responding to a high in-
crease in world oil prices in 2008, the govern-
ment was forced to allocate 15.1 per cent of
its total spending to fuel subsidies; again, the
government increased retail fuel prices in June

2008 to reduce fiscal pressure.
Table 3 shows that, during 2004-2011, In-

donesia’s share of development expenditures in
relation to total spending is lower than that of
the share of fuel and energy subsidies. Even
during 2005-2010, the share of development ex-
penditure was lower than 10 per cent. Low de-
velopment expenditure might only be enough
to replace existing capital, but not increase
capital formation in the economy. The high
share of fuel subsidies eliminates the opportu-
nity of investing more in infrastructures, which
is one of the necessary conditions to promote
economic growth. Further, fuel subsidies con-
sumed an average of 68.4 per cent of the to-
tal subsidies during 1995-2011 and peaked in
2000, accounting for 88.3 per cent of total sub-
sidies. However, as mentioned before, most
fuel subsidies are not enjoyed by low income
groups. Transferring subsidies from middle in-
come to poor households would improve in-
come distribution and encourage more equal
economic growth. In other words, continuing
the current price system in which subsidies are
enjoyed by the middle class is the same as cre-
ating structural poverty and crippling income
distribution.

2.3. Adjustment of Retail Fuel Prices in In-
donesia

Retail fuel prices have been irregularly ad-
justed in Indonesia following increases in world
oil prices to reduce fiscal pressure. However,
in contrast to the adjustment of industrial
fuel prices, the government performs an ad-
hoc adjustment of retail fuel prices. Figure 3
shows the domestic price trend of subsidised
and unsubsidised fuel prices. The gasoline
price was corrected by IDR 700/litre (1996),
IDR 1,150/litre (Oct. 2000), IDR 1,450/litre
(June 2001), IDR 1,810/litre (Mar. 2003), IDR
2,400/litre (Mar. 2005), IDR 4,500/litre (Oct.
2005), 6,000/litre (Jun. 2008), IDR 5,500/litre
(1 Dec. 2008), IDR 5,000/litre (15 Dec. 2008)
and IDR 4,500/litre (Jan. 2009). The high-
est adjustment price occurred in 2005, when



7

gasoline prices rose by 148 per cent from IDR
1,810/litre in January to IDR 4,500/litre in Oc-
tober.

During 2001-2009, the largest gap between
the subsidised price and the market price of
gasoline was observed in May 2008, reaching
IDR 3,370/litre. This pushed the government
to adjust domestic fuel prices, i.e. the price
of gasoline rose from IDR 4,500/litre to IDR
6,000/litre. Under the administered price sys-
tem, the government is always forced to make
a price adjustment when the budget allocation
for fuel subsidies does not sufficiently cover the
price gap. The adjustment, however, always
creates political and social instability because
of rejections from politicians and societies.

Fuel subsidies in Indonesia tend to be highly
regressive to the rich, a far from ideal social
safety net and not environmentally friendly.
This is due to reducing the fiscal space to in-
vest in infrastructure or in humans capital; in-
efficiencies in targeting the poor; creating dis-
incentives for households to consume fuels in
an efficient way; undermining macro-economic
stability (given the pro-cyclical trend of world
oil prices); distorting price signals to indus-
try and households; and creating opportunities
for corruption and smuggling (Agustina et al.,
2008). So, there are strong economic arguments
to deregulate retail fuel prices or to remove fuel
subsidies in Indonesia.

In the long-term, there are three main rea-
sons for deregulating retailed fuel prices or re-
moving fuel subsidies. Firstly, without the dis-
covery of new oil reserves, Indonesian oil re-
serves would only last a further 15-20 years.
Thus, the deregulation of retail fuel prices
would prepare households for the condition
when there is 100 per cent pass-through into
the domestic market. Secondly, a fuel price ad-
justment or deregulation policy would give an
incentive to use cheaper and more abundant
domestic energy sources, such as coal and gas.
Thirdly, on the environmental side, fossil fuels
are a relatively “dirty” energy. Fuel price cor-

rections would decrease fuel consumption and
support the use of environmentally friendly en-
ergies, like natural gas or thermal energy.

Deregulation might not be easy to carry out
due to strong objections, but the government
should continuously attempt to allocate fuel
subsidies in a more proper way. The key el-
ements of a successful strategy to contain sub-
sidies should comprise: making subsidies ex-
plicit; making pricing mechanisms more robust;
combining reductions in subsidies with mea-
sures to protect the poorest; using the resulting
savings well; and transparency and consulta-
tion (Baig et al., 2007).

3. Research Methodology

3.1. CGE Micro-simulation
This research will use the CGE micro-

simulation approach (CGE-MS) in order to cal-
culate how reducing fuel subsidies and reallo-
cating the money saved influences poverty in
Indonesia. This approach is applied because
it provides richness in household behaviour
while remaining extremely flexible in terms of
the specific behaviours that can be modelled.
The general idea of the CGE-MS approach is
that a CGE model feeds market and factor
price changes into a micro-simulated household
model. Chen and Ravallion (2004), Dartanto
(2010), Dartanto and Usman (2011), Savard
(2003, 2005) used this method and built micro-
simulations based on economic assumptions
that are consistent with the CGE model, no-
tably that households take prices as given and
that those prices clear all markets. They also
did not attempt to assure full consistency be-
tween the micro-analysis and the CGE model’s
predictions.

There are five steps in calculating the poverty
impact of reducing fuel subsidies and realloca-
tion budget policies: firstly, the initial condi-
tion of poverty is calculated utilising the 2005
SUSENAS data (National Socio-Economic Sur-
vey) published by BPS, which covers 64,407
households. Secondly, using the CGE model,
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Figure 3: Indonesian Subsidised (Consumer) and Unsubsidised (Industry) Domestic Fuel Prices 1996-2009

Source:Author’s Compilation based on Data from Department of Energy and Mineral Resources,
Republic of Indonesia.

the impact of reducing fuel subsidies and real-
location budget policies on domestic prices is
simulated (including factor incomes). Thirdly,
the price increases (including factor incomes)
obtained from the CGE model are entered into
the SUSENAS data set to calculate the im-
pact of reducing fuel subsidies and realloca-
tion budget policies on household welfare. This
step is known as the microsimulation proce-
dure. Fourthly, the poverty line is adjusted us-
ing price changes gained from the CGE model
in which the poverty line becomes endogenous.
Finally, the poverty incidence is recalculated
using data from steps three and four and com-
pared with the initial poverty incidence.

3.1.1. Indonesian Computable General Equilib-
rium

Computable General Equilibrium (CGE)
models are a class of economic models that
uses actual economic data to estimate how an
economy might react to changes in policy, tech-
nology or other external factors. The static
CGE model is built based on the extension of
the 2005 Indonesian Social Accounting Matrix
(SAM) and follows the algorithm of the Inter-

national Food Policy Research Institute (IF-
PRI) standard CGE model developed by Lof-
gren, Harris and Robinson (2001). The data
used for the extension of SAM refers to the 2005
Input-Output Table, the 2005 National Socio-
Economic Survey, the labour force survey and
other sources. The CGE model used in this re-
search is based on the CGE model built by Dar-
tanto (2010) and Dartanto and Usman (2011).

3.1.2. Microsimulation
Reducing fuel subsidies and reallocating the

budget will influence household welfare through
changes in the price of domestic commodi-
ties and in factor incomes. The micro-
simulation procedure basically translates how
price changes (factor incomes) from the CGE
can influence household welfare. This research
modified Chen and Ravallion’s work (2004) to
calculate the monetary value of household wel-
fare changes in response to changes in prices
and factor incomes. Increasing prices would re-
duce a household’s ability to afford an initial
bundle of consumption, while increasing fac-
tor incomes would increase household incomes.
An increase in income means an increase in a
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household’s ability to consume more. The for-
mula for household welfare change is shown be-
low.

�Wi = �
mX

j=1

pj(qij � sij)
dpj
pj

+
nX

k=1

✓
wkLik

dwk

wk

◆
+

lX

l=1

✓
rlKil

drl
rl

◆
(1)

Where,
�Wi is the welfare change of the household-i,
i: 1,2,3,. . . ,64,407;
qij is the quantity of product-j consumed
by the household-i, j=1,2,3,. . . ,26; product-j
refers to classification in the CGE model;
sij is the quantity of product-j pro-
vided/supplied by household-i;

(qij�sij) is the net consumption of product-j
that must be bought by household-i. Accord-
ing to the SUSENAS dataset, the value of
household consumption is always larger than
or equal to the value of household production
(qij � sij);

pj is the price of product-j;
dpj is the price change of product-j;
Lik is the labour supply of household-i in
sector-k; sector-k refers to a labour category in
the CGE model;
wk is the wage in sector-k;
dwk is the wage change in sector-k;
Kil is the non-labour endowment of household-
i;
rl is the rate of return; and
drl is the change in the rate of return.

The change in household welfare is the sum
of the change in household expenditure and
household income. The negative sign in the
first part of the formula indicates that in-
creasing prices will increase household expen-
diture and, consequently, lower household wel-
fare. Conversely, the positive signs of the last

two parts of the formula indicate that increas-
ing wages and the non-labour rate of return
will increase household income, thus increas-
ing household welfare. This study assumes that
the consumption pattern of households does
not change following price changes. This as-
sumption might be unrealistic in the long-term.
However, due to the lack of information about
the elasticity of substitution of the model or
how it could be simplified, we are forced to as-
sume there would be “no change in consump-
tion pattern” to calculate the household welfare
change.

The model also assumes that the change of
household welfare will directly influence house-
hold consumption (expenditure) and there is no
saving activity, i.e. households are not allowed
to save the net welfare. The new expenditure
function is shown below.

Ei((p0j + dpj), (y0i +�Wi)) =

E0i(p0j,y0i) +�Wi (2)

Where,
Ei((p0j + dpj), (y0i +�Wi))is household-i’s ex-
penditure after simulations of world oil prices
and fuel subsidies;
E0i(p0j,y0i)is initial household-i’s expenditure;
p0j is the initial vector price;
y0i is the initial endowment/income of
household-i; and
Ei((p0j + dpj), (y0i+�Wi))is used to calculate
the new poverty incidence.

3.1.3. Endogenous poverty line and poverty cal-
culation

Increasing commodity prices as a conse-
quence of deregulation in fuel prices will also
increase the money metric of obtaining 2,100
calories. Therefore, the poverty line will be-
come endogenous following a variation in rela-
tive prices (Decaluwe, Savard and Thorbecke,
2005; Dartanto, 2010; Dartanto and Usman,
2011). Hence, the initial food poverty line
should be adjusted with the price change of
food products in proportion to the share of
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those products in the poverty line; it should
also be adjusted with the price change of non-
food products. Therefore, the new poverty
line that changes following a variation in prices
(known as the endogenous poverty line) can be
calculated as:

Zpr = PLpr =

FPL0pr

 

1 +
�FPpr

FP0pr

!

+

NFPL0pr

 

1 +
�NFPpr

NFP0pr

!

(3)

Where,
Zpr = PLpr is the poverty line in province-p,
p=1,. . . ,30, at region-r, r = urban and rural;
FPL0pris the initial food poverty line in
province-p at region-r;
�FPpr is the change in composite food price
in province-p at region-r;
FP0pris the initial composite food price in
province-p at region-r;
NFPL0pr is the initial non-food poverty line
in province-p at region-r;
�NFPpr is the change in composite non-food
price in province-p at region-r; and
NFP0pris the initial composite non-food price
in province-p at region-r.

The Central Bureau of Statistics (BPS) only
annually publishes the aggregate value of the
food poverty line (PFL) and the non-food
poverty line (NFPL) for each province at the
rural and urban level.
In order to calculate poverty, this study applies
the FGT (Foster, Greer and Thorbecke, 1984)
formula. The modified formula is shown over-
leaf.

HC↵ =
1

n

qX

i=1

✓
PLr � Eir

PLr

◆↵

(4)

Where,
HC↵ is the headcount index (poverty inci-
dence);
n is the population number;

i is the individual-i;
PLr is the poverty line in region-r;
Eir is the expenditure of individual-i in region-
r;
q is the number of individuals below or at the
poverty line; and
↵ is the parameter for the FGT.

When ↵ is zero, the poverty measurement
is the headcount index, which represents the
percentage of the population below the poverty
line. The poverty-gap index, PG, which mea-
sures the depth of poverty, is calculated by set-
ting ↵ to 1. The squared poverty gap is ob-
tained with ↵ equal to 2.

3.2. Simulation Scenarios
The aim of simulations is to find out how

much changes in poverty occur under various
scenarios of government fuel subsidies and re-
allocation budget policies. The base data for
the simulations, including subsidy, government
consumption and transfer, is drawn from the
2005 Social Accounting Matrix. The simula-
tions are performed under several scenarios,
which are basically divided into four categories
(Table 4): firstly, simulating a reduction in fuel
subsidies of 25 per cent (SIM1), 50 per cent
(SIM2), 75 per cent (SIM3) and 100 per cent
(zero subsidies) (SIM4). The second set of sce-
narios simulates cuts of 25 per cent to fuel sub-
sidies and the reallocation of all money to gov-
ernment consumption and government trans-
fers to households (SIM 5 and SIM 6). Thirdly,
government cuts of 50 per cent to fuel subsidies
and the reallocation of 50 per cent of the money
to government spending and government trans-
fers to households is simulated (SIM 7 and SIM
8). The final set of scenarios simulates govern-
ment cuts of 100 per cent to fuel subsidies and
the reallocation of 50 per cent of the money
to government spending, government transfers
to households and government subsidies (SIM
9 and SIM 10).

This study also performs other simulations:
SIM1a, SIM2a, SIM3a, SIM4a, SIM5a, SIM6a,
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SIM7a, SIM8a, SIM9a and SIM10a. These sim-
ulations are basically the same as the simula-
tions in Table 4 but the main difference is that
the price changes derived from the CGE model
as results of the removal of fuel subsidies are
marked up by two times. These simulations are
conducted to ascertain how large the poverty
impact of the removal of fuel subsidies would
be if price changes in the economy were larger
than the price changes generated by the CGE
model. This is because the CGE model does
not calculate for increases in inflation caused by
other factors, like the tendency of businesses to
shift the burden of fuel price hikes to consumers
by exorbitant increases in product prices.

Various simulations are conducted in order
to ascertain the sensitivity of poverty in re-
spect to changes in subsidies and reallocation
policies. Furthermore, the simulations are con-
ducted under the following conditions: flexible
government saving and fixed direct tax rates,
flexible exchange rates and fixed foreign saving,
fixed capital formation, labour fully employed
and mobile across activities, capital fully em-
ployed and activity-specific and fixed domestic
producer price (price numeraire).

4. The Poverty Impact of Reducing Fuel
Subsidies and Reallocation Policies

4.1. CGE Results of Macroeconomic Variables
Generally, a decrease in fuel subsidies will

be followed by a decrease in macro-economic
indicators, such as private consumption, im-
ports and gross domestic product (GDP), while
other indicators, net indirect tax and the con-
sumer price index (CPI) will increase (see Ap-
pendix 1). The simulation results show that a
100 per cent decrease in fuel subsidies increases
the CPI by 0.77 per cent. An increase in CPI
depletes household welfare, which ultimately
decreases household (private) consumption as
well as GDP. Moreover, a 100 per cent decrease
in fuel subsidies leads to a decline in the do-
mestic supply of fuel and chemical products of
1.10 per cent. Theoretically, a decrease in fuel

subsidies increases the price of fuels and other
products that use fuels as production inputs,
reducing the demand for those goods and sig-
nalling domestic producers to lower their pro-
duction.

Turning to changes in consumer prices and
factor incomes, the CGE simulation shows that
a decrease in fuel subsidies of 100 per cent in-
creases the domestic consumer price of fuel and
chemical products by 5.80 per cent (see Ap-
pendix 2). An increase in the domestic con-
sumer price of fuel and chemical products will
directly increase the price of other products
and services, such as transportation, electric-
ity and industrial products, which utilise fu-
els as a production input. This figure seems
very small compared to real price increases in
the economy. There are two main reasons:
firstly, fuel prices had already been adjusted
two times by 148 per cent in 2005; secondly,
this CGE model does not capture the mark-up
pricing behaviour of economic agents. Ikhsan
et al. (2005) found that, responding to the ad-
justment of fuel prices in Indonesia, economic
agents usually adjusted the price more than
necessary. One example of this was the de-
mand from public transportation drivers and
Organda (the Association of Public Ground
Transportations) to increase fares by 30 per
cent to respond to the 29 per cent increase in
fuel prices in 2005. Transportation fares are
made up not only of operational costs but also
of large capital costs. Fuels accounted for an
average of 13 per cent of land transportation
costs in Indonesia at the end of 2001. After
fuel price hikes in 2002, it was estimated that
fuel expenditure did not exceed 20 per cent of
total production costs. Thus, the proper fare
increase should have only been 4.8 per cent.

Furthermore, a decrease in fuel subsidies is
disadvantageous to all labour categories except
agricultural labour (see Appendix 3). The wage
rate of agricultural labour rises approximately
0.47 per cent when fuel subsidies are cut by 100
per cent but the wage rate of other labour cat-
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egories declines by between 0.28 and 2.97 per
cent. The reason is that an increase in fuel
prices and other products reduces the demand
for those products and gives price signal to do-
mestic producers to decrease the production of
goods and services, decreasing the demand for
non-agricultural labour, lowering up the wage
of non-agricultural labour.

4.2. Poverty Impacts of Reducing Fuel Subsi-
dies

In the CGE-microsimulation analysis, the
poverty impacts of reducing fuel subsidies and
reallocating the budget to government spend-
ing, government transfers to households and
other subsidies depend solely on how large
the effects of these shocks are on changing
price levels and factor incomes in the econ-
omy. The extent to which price and factor
income changes can influence the incidence of
poverty depends on consumption patterns and
the income sources of the poor. It also depends
on how sensitive the poverty line is to price
changes.

Table 5 summarises the impact of various
subsidy regimes on poverty in Indonesia. Re-
ducing fuel subsidies theoretically intensifies
poverty, since the purchasing power of the poor
decreases due to increases in the price of fuel
products and other products using fuels as pro-
duction inputs. Decreases in fuel subsidies of
25 per cent, 50 per cent, 75 per cent and 100
per cent increase the poverty headcount index
by 0.259 per cent, 0.392 per cent, 0.670 per
cent and 1.057 per cent, respectively. How-
ever, economic agents usually mark-up prod-
uct prices to shift the burden of fuel price hikes
to consumers; they sometimes seek to gain by
exorbitant increases in product prices. Dou-
bling consumer prices generated from the CGE
model largely increases the poverty incidence
by 0.476 per cent, 0.723 per cent, 1.338 per
cent and 2.341 per cent. These figures equal
997 thousand, 1,514 thousand, 2,800 thousand
and 4,900 thousand people in terms of Indone-
sia’s population.

At the disaggregate level, all household cat-
egories suffer from the removal of fuel subsi-
dies to any degree. Households that are work-
ing in the electricity, water, gas and construc-
tion sectors suffer the most from the removal of
fuel subsidies. If the subsidy decreases by 100
per cent, the poverty headcount index rises by
1.325 per cent. In the case of mark-up pric-
ing, the poverty incidence of this category rises
by 3.231 per cent. The second largest adverse
impacts of removing subsidies are observed in
households working in the industrial sectors.
If the subsidy decreases by 100 per cent, the
poverty headcount index rises by 1.255 per cent
(3.098 per cent in the case of mark-up pric-
ing). Most households in both groups, partic-
ularly sub-groups working in construction and
industry, are basically low income groups char-
acterised as living in urban areas, unskilled
and semi-skilled labour. Hence, an adjustment
in fuel prices adversely affects these groups in
terms of both expenditure and income. This is
due to a sudden increase in the domestic price
of fuel prices and related products to an unaf-
fordable level and also to a decline in the wages
of non-agricultural labour categories.

In terms of absolute numbers, poverty in-
creases are more frequently observed in house-
holds working in the agricultural sectors. In
Indonesia, the 100 per cent removal of fuel sub-
sidies increases the number of poor in the agri-
cultural household category (with and with-
out land holdings) by 833,127 people (1,802,085
people in the case of mark-up pricing). More-
over, even though agricultural households ben-
efit through a gradual increase in labour wages,
this can only partially compensate for the
household’s increase in expenditure as a result
of price increases. Therefore, decreases in fuel
subsidies hurt agricultural households rather
than benefit them.

Table 6 shows the poverty index that repre-
sents the gap between poor people’s standard of
living and the poverty line, showing the short-
fall in the poor’s expenditure from the poverty
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line expressed as an average of the population of
Indonesia. It can be interpreted as how far the
poor are below the poverty line. The pattern of
change in the poverty gap index in responding
to decreases in fuel subsidies is no different from
the changes in the headcount index. The lower
the fuel subsidies, the wider the poverty gap
index. An increase in the world fuel price of 25
per cent, 50 per cent, 75 per cent and 100 per
cent increases the poverty gap index by 0.053
per cent, 0.086 per cent, 0.157 per cent and
0.255 per cent, respectively. This is because
the negative impact of domestic price decreases
the expenditure (welfare) of low income house-
holds that were previously above the poverty
line so they drop below the poverty line; the
expenditure of the poor that were already be-
low the line falls further away from the poverty
line. The poverty gap index worsens when the
economic agents increase prices disproportion-
ately.

Tables 7 and 8 show changes to the Head-
count Index and the Poverty Gap Index under
various budget reallocation schemes. Simula-
tion 5 (SIM5), cutting 25 per cent of fuel sub-
sidies and reallocating it to government spend-
ing (60 per cent) and government transfers to
households (40 per cent), can perfectly absorb
the adverse effects of reducing fuel subsidies
and the number of poor decreases by 565,770
people (0.270 per cent). Increases in govern-
ment spending on health, education, infrastruc-
tures and machinery/metal products generate
job opportunities and gradually increase the
factor incomes of unskilled, semi-skilled and
skilled non-agricultural labours. A gradual in-
crease in wage rates over-compensates the in-
crease in expenditure as a result of price in-
creases. Thus, the 100 per cent reallocation of
the cut 25 per cent fuel subsidies benefits the
poor.

Moreover, if the budget reallocation compo-
sition is changed to 80 per cent for govern-
ment expenditures and 20 per cent for govern-
ment transfers, the poverty incidence largely

decreases by 1,118,120 people (0.534 per cent)
(SIM6). This is because a larger government
transfer to households, particularly to low in-
come groups, increases the demand for food and
processed food commodities and increases the
prices of these products. This price increase
reduces the welfare of households, particularly
those of low income groups that spend a large
proportion of their budget on food. However,
the impact of reallocating fuel subsidies on re-
ducing poverty will become smaller if economic
agents extensively mark-up price products over
the increased production costs in response to a
reduction in fuel subsidies. SIM5a and SIM6a
show that, even though in the mark-up condi-
tion a full reallocation of the 25 per cent cut in
fuel subsidies still reduces poverty, the number
of poor decreases only by 114,901 (SIM5a) and
614,962 (SIM6a).

SIM7 shows that if the government cuts 50
per cent of fuel subsidies (USD 5.03 billion)
and reallocates 50 per cent of the money (USD
2.52 billion) to government expenditures (60
per cent) and government transfers to house-
holds (40 per cent), the number of poor still
decreases by 290,281. In addition, shifting gov-
ernment transfers to government expenditures
improves the effectiveness of budget realloca-
tion in terms of reducing poverty, as shown
by SIM8: the poverty incidence decreases by
857,412. As shown in the results of SIM5a
and SIM6a, the mark-up in prices performed
by economic agents in order to seek gains re-
duces the effectiveness of budget reallocation
policies in reducing poverty in Indonesia. Un-
der the mark-up condition, SIM7a and SIM8a
are only able to reduce the number of poor by
101,511 and 164,797, respectively.

The 100 per cent removal of fuel subsidies
and reallocating 50 per cent of the money
saved to government expenditures, transfers
and other subsidies does not have adverse im-
pacts on household welfare. The poverty inci-
dence even slightly decreases by 0.071 per cent
(SIM9) and 0.277 per cent (SIM10). However,
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policy makers should carefully interpret these
results since it is assumed that all economic
agents are well-behaved and do not increase the
price of products larger than the increases in
production costs. This is necessary to carry
out credible price surveillances when the gov-
ernment implements policies that influence gen-
eral price levels. With price surveillance, the
government can control the price to avoid un-
necessary inflation and the public can be pro-
tected from undue margins.

On the other hand, as is the case in most
developing countries, it is difficult to guaran-
tee that the government has a credible price
surveillance system that can be used to deter-
mine how much prices should be increased in
response to removing fuel subsidies. It is also
necessary to have a strong institution to con-
trol and supervise the behaviour of economic
agents that, by their nature, always try to
seek benefits. If economic agents mark-up the
price, a 100 per cent of removing fuel subsi-
dies and 50 per cent reallocating of them to
government expenditures, transfers and other
subsidies, the number of poor will increase
by 2,222,013 (SIM9a) and 1,640,115 (SIM10a).
Thus, controlling inflation should be a top na-
tional concern. Easterly and Fischer (2001),
observing many countries’ experiences, found
that the poor suffer more from inflation than
the rich since high inflation tends to lower the
income share and the real minimum wage of
the bottom quintile that both of them tend to
increase poverty.

At the disaggregate level, all household cate-
gories benefit from the reallocation of fuel sub-
sidies into government expenditures and trans-
fers, as shown by SIM5, SIM6 and SIM8. Land-
less agricultural households benefit the most
from the removal of 25 per cent of fuel sub-
sidies and full reallocation. The headcount in-
dex of this group decreases by 0.349 per cent
(SIM5) and 0.751 (SIM6). Government spend-
ing, particularly on infrastructures, increases
the demand for unskilled labour, while govern-

ment transfers to low income groups increases
the demand for agricultural products, push-
ing up the wage rate for agricultural labour.
Both increases raise the incomes of landless
agricultural households. However, agricultural
households with land will benefit most under
SIM8, while households working in the bank-
ing/financial sector and in government services
will benefit most under SIM7. However, house-
holds working in the industrial and utility sec-
tors are worst off under SIM7 and SIM9.

Households working in the utility and con-
struction sector and the industrial sector suf-
fer most under the mark-up pricing condition
(SIM9a). The poverty incidence of these groups
rises by 1.76 per cent and 1.48 per cent, respec-
tively. Compensation policies on government
transfers and government spending do not suf-
ficiently cancel out the adverse impacts of re-
ducing fuel subsidies. Most households in both
groups, particularly sub-groups working in con-
struction and industry, are basically low income
groups characterised as living in urban areas
performing unskilled and semi-skilled labour.
Most of them, particularly those working in the
construction sector, are cyclical migrant work-
ers from rural area and they are not registered
as urban residents. Thus, they are excluded
from cash transfers from government assistance
due to being an unregistered resident.

5. Sensitivity Analysis

CGE estimation results are known to be sen-
sitive to the values of Armington elasticities.
However, there have been few empirical studies
on estimating these elasticities. Many studies
show that the resulting estimates of these elas-
ticities vary widely. McDaniel and Balistreri
(2003) confirmed that the wide-ranging esti-
mates of Armington elasticities depends on the
data used, the disaggregating sector and the
methodology applied. Table 9 shows that the
impact of a 50 per cent decrease in fuel subsi-
dies is slightly sensitive to the variation of Arm-
ington elasticity. An increase (or decrease) in
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the Armington elasticity will be followed by an
increase (or decrease) in the poverty incidence.
At the national level, when fuel subsidies are
reduced by 50 per cent, changing the elastic-
ity from 1.5 to 2.5 will increase the headcount
index from 0.392 per cent to 0.511 per cent,
which is equivalent to an increase from 820,638
poor people to 1,069,123. Conversely, chang-
ing the elasticity from 1.5 to 0.75 will decrease
the number of people in poverty from 820,638
to 795,270. The crucial question is: what is the
appropriate Armington elasticity for the substi-
tution of fuel and chemical products? In order
to precisely estimate the poverty impact of re-
moving fuel subsidies, the elasticities used in
the CGE model should also be precisely esti-
mated.

6. Concluding Remarks

An increase in world oil prices forced the In-
donesian government to run a larger budget
deficit to finance fuel subsidies, since Indone-
sia is a net oil importing country and retail fuel
prices are still administered. During 2000-2011,
Indonesia burnt and threw away an average of
61.2 per cent of its oil and gas revenues each
year on fuel and electricity subsidies. Moreover,
massive fuel subsidies reduce the fiscal space
to promote economic growth as a prerequisite
of poverty reduction. Since 2004, the share of
development expenditures to total spending in
Indonesia has been lower than the share of fuel
and energy subsidies. Fuel subsidies, mostly
enjoyed by middle and upper class, consumed
an average of 68.4 per cent of the total subsidies
during 1995-2011. Transferring subsidies from
middle income to poor households would im-
prove income distribution and accelerate more
equal economic growth. Since Indonesian oil re-
serves would only last a further 15-20 years, a
reduction in fuel subsidies is needed to prepare
households for the condition when international
fuel prices have 100 per cent pass-through into
the domestic market.

The CGE micro-simulation results show that
reducing fuel subsidies by 25 per cent increases
poverty incidence by 0.253 per cent. However,
if the saved money is fully allocated to govern-
ment spending and transfers, the adverse im-
pact can be cancelled out; even the poverty in-
cidence will be reduced by 0.270. In addition,
100 removing per cent of fuel subsidies and then
reallocating 50 per cent to government expen-
ditures, government transfers and other subsi-
dies does not have adverse impacts on house-
hold welfare; the poverty incidence even slightly
decreases by 0.071 per cent (SIM9) and 0.277
per cent (SIM10). However, this reallocation
budget might not effectively compensate the
adverse impacts of the 100 per cent removal
of fuel subsidies if the economic agents try to
seek gains through mark-up pricing surpass-
ing the increase in production costs. Hence,
the government should perform price surveil-
lance that can be used to determine how much
prices should be increased to respond to remov-
ing fuel subsidies. Moreover, the budget real-
location should focus on government spending
rather than on government transfers due to its
effectiveness in reducing poverty.
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5.5
16.91
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on
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on

the
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proposed
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Table
4:

Sim
ulation

Scenarios
(B

illion
U

SD
)

D
escription

SIM
1

SIM
2

SIM
3

SIM
4

SIM
5

SIM
6

SIM
7

SIM
8

SIM
9

SIM
10

a.
C

utting
FuelSubsidies

0.25
0.5

0.75
1

0.25
0.25

0.5
0.5

1
1

b.
V

alue
ofFuelSubsidies

2.52
5.03

7.55
10.07

2.52
2.52

5.03
5.03

10.07
10.07

c.
R

eallocation
ofFuelSubsidies

-
-

-
-

2.52
2.52

2.52
2.52

5.03
5.03

1.
G

overnm
ent

C
onsum

ption
(%

ofc)
-

-
-

-
60%

80%
60%

80%
60%

70%
"E

ducation,H
ealth

and
G

overnm
ent

Services"
-

-
-

-
0.75

1.01
0.75

1.01
1.51

1.76
M

achinery
and

M
etalP

roducts
-

-
-

-
0.23

0.3
0.23

0.3
0.45

0.53
C

onstructions
and

Infrastructures
-

-
-

-
0.53

0.7
0.53

0.7
1.06

1.23
Subtotal

-
-

-
-

1.51
2.01

1.51
2.01

3.02
3.52

"2.
G

overnm
ent

Transfers
to

H
ouseholds

(H
H

)
(%

ofc)"
-

-
-

-
40%

20%
40%

20%
37%

28%

A
griculturalLabor

H
H

-
-

-
-

0.28
0.14

0.28
0.14

0.52
0.39

A
griculturalH

H
w

ith
Land

<
0.5

ha
-

-
-

-
0.23

0.11
0.23

0.11
0.42

0.32
A

griculturalH
H

w
ith

0.5
<

land
<

1
ha

-
-

-
-

0.05
0.03

0.05
0.03

0.09
0.07

R
uralN

on-A
gr.

Low
Incom

e
H

H
-

-
-

-
0.3

0.2
0.3

0.2
0.37

0.28
R

uralN
on-Labour

force
H

H
-

-
-

-
0.1

0.07
0.1

0.07
0.12

0.09
U

rban
N

on-A
gr.

Low
Incom

e
H

H
-

-
-

-
0.21

0.14
0.21

0.14
0.26

0.2
U

rban
N

on-Labour
force

H
H

-
-

-
-

0.07
0.04

0.07
0.04

0.08
0.06

Subtotal
-

-
-

-
1.23

0.73
1.23

0.73
1.86

1.41
3.

Subsidies
(%

ofc)
-

-
-

-
-

-
-

-
3%

2%
A

griculturalSubsidies
on

Food
P

roductions
-

-
-

-
-

-
-

-
0.05

0.03
Land

Transportation
-

-
-

-
-

-
-

-
0.04

0.03
W

ater
and

A
ir

Transportation
-

-
-

-
-

-
-

-
0.03

0.02
"G

overnm
ent

Services:
E

ducation
and

H
ealth"

-
-

-
-

-
-

-
-

0.04
0.03

Subtotal
-

-
-

-
-

-
-

-
0.15

0.1
"d.

G
overnm

ent
Saving

to
Finance

D
eficit"

2.52
5.03

7.55
10.07

0
0

2.52
2.52

5.03
5.03

Source:A
uthor
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Table
6:

Sim
ulated

C
hanges

in
the

P
overty

G
ap

Index
(%

)
ofIndonesia

under
V

arious
FuelSubsidy

System
s

Sector
P
opulation

InitialP
overty

2005
SIM

1
SIM

2
SIM

3
SIM

4
SIM

1a
SIM

2a
SIM

3a
SIM

4a
A

griculture
(w

ith
Land)

57,332,312
4.71

0.048
0.068

0.14
0.252

0.1
0.139

0.286
0.52

A
griculture

(w
ithout

Land)
20,448,294

5.52
0.06

0.09
0.17

0.3
0.12

0.18
0.35

0.61
Industry

19,916,155
2.1

0.07
0.12

0.2
0.3

0.13
0.25

0.42
0.66

"E
lectricity,

W
ater,

G
as

and
C

onstruc-
tions"

14,312,875
3.01

0.108
0.207

0.335
0.501

0.216
0.423

0.698
1.071

"Trade,H
otel,R

estaurant,Transportation
and

Telecom
m

unication"
47,234,503

2.01
0.039

0.066
0.122

0.194
0.086

0.141
0.25

0.415

"B
anking,F

inancialInt.,G
overnm

ent
and

P
rivate

Services"
26,863,587

1.36
0.03

0.06
0.109

0.158
0.07

0.129
0.227

0.352

O
thers

23,201,581
3.4

0.062
0.096

0.169
0.271

0.116
0.192

0.349
0.585

Total
209,309,307

3.24
0.053

0.086
0.157

0.255
0.107

0.178
0.325

0.542
N

ote:
SIM

1-SIM
4

are
C

utting
FuelSubsidies.

SIM
1a-SIM

4a
are

"C
utting

FuelSubsidies
(M

ark-up
P

ricing
(D

oubles
than

the
C

G
E

’s
R

esult))"
Source:A

uthor’s
calculation.
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Appendix 1. Simulated Macroeconomic Indicator and Domestic Production Changes (%) under Various Simulations of Fuel Subsidy 
Systems and Reallocation Policies 

Description Initial Value SIM1 SIM2 SIM3 SIM4 SIM1a SIM2a SIM3a SIM4a SIM5 SIM6 SIM7 SIM8 SIM9 SIM10 SIM5a SIM6a SIM7a SIM8a SIM9a SIM10a
Selected Macroeconomic Indicators
 (Real Value)

Private Consumption 23,848.9 -0.02 -0.04 -0.06 -0.09 -0.04 -0.08 -0.13 -0.18 -0.60 -0.79 -0.62 -0.82 -1.26 -1.46 -0.64 -0.83 -0.70 -0.90 -1.45 -1.64
Exports 10,011.0 -0.04 -0.08 -0.12 -0.17 -0.08 -0.16 -0.25 -0.35 -0.14 -0.18 -0.18 -0.22 -0.40 -0.43 -0.22 -0.26 -0.34 -0.38 -0.74 -0.78
Imports -9,191.8 -0.04 -0.09 -0.14 -0.19 -0.08 -0.17 -0.27 -0.38 -0.16 -0.20 -0.20 -0.24 -0.43 -0.47 -0.24 -0.28 -0.38 -0.42 -0.81 -0.85
Net Income Tax 780.8 0.30 0.62 0.95 1.30 0.61 1.24 1.91 2.61 0.16 0.06 0.48 0.38 1.00 0.90 0.77 0.67 1.73 1.63 3.60 3.50
Gross Domestic Product 31,502.8 -0.02 -0.05 -0.07 -0.10 -0.04 -0.09 -0.14 -0.20 -0.03 -0.03 -0.05 -0.05 -0.12 -0.13 -0.07 -0.07 -0.14 -0.15 -0.32 -0.33
Consumer Price Index (CPI) 120.0 0.16 0.24 0.46 0.77 0.33 0.48 0.92 1.54 0.18 0.13 0.12 0.08 0.54 0.46 0.22 0.17 0.37 0.32 1.31 1.23

Selected Domestic Output Growth
Food Croops 2,231.6 0.01 0.02 0.03 0.04 0.02 0.03 0.05 0.07 0.01 0.01 0.02 0.01 0.06 0.05 0.03 0.02 0.05 0.05 0.13 0.12
Livestock 768.5 0.02 0.04 0.05 0.07 0.04 0.07 0.11 0.15 -0.11 -0.15 -0.10 -0.13 -0.19 -0.29 -0.08 -0.12 -0.02 -0.06 -0.04 -0.14
Forestry 270.9 0.02 0.04 0.06 0.08 0.04 0.08 0.12 0.16 0.18 0.27 0.20 0.29 0.39 0.48 0.22 0.30 0.28 0.36 0.55 0.64
Fishery 748.9 0.01 0.02 0.03 0.04 0.02 0.04 0.07 0.09 -0.08 -0.11 -0.07 -0.10 -0.16 -0.18 -0.06 -0.09 -0.03 -0.06 -0.07 -0.10
Oil and Metal Mining 1,497.3 -0.11 -0.22 -0.42 -0.53 -0.22 -0.43 -0.85 -1.06 -0.19 -0.22 -0.30 -0.33 -0.70 -0.71 -0.41 -0.43 -0.73 -0.76 -1.77 -1.77
Other Mining and Quarry ing 363.7 -0.02 -0.04 -0.07 -0.09 -0.04 -0.08 -0.13 -0.18 0.54 0.73 0.52 0.71 1.03 1.22 0.51 0.69 0.44 0.63 0.85 1.03
Rice 1,330.6 0.01 0.03 0.04 0.06 0.03 0.06 0.09 0.12 -0.05 -0.08 -0.03 -0.06 -0.07 -0.10 -0.02 -0.05 0.02 0.00 0.05 0.02
Food and Beverage Industry 3,493.4 0.04 0.08 0.12 0.17 0.08 0.16 0.25 0.33 -0.15 -0.17 -0.11 -0.13 -0.23 -0.34 -0.07 -0.09 0.06 0.04 0.10 -0.01
Textile-clothes-leather Industry 1,424.9 0.02 0.04 0.06 0.08 0.04 0.08 0.12 0.15 -0.20 -0.32 -0.18 -0.30 -0.49 -0.50 -0.16 -0.28 -0.10 -0.22 -0.34 -0.35
Wood Processing Industry 415.4 0.04 0.07 0.11 0.15 0.07 0.15 0.22 0.29 0.05 0.12 0.09 0.16 0.12 0.22 0.12 0.19 0.23 0.30 0.42 0.51
Pulp-Paper and Metal Industry 5,097.4 0.02 0.04 0.06 0.09 0.04 0.09 0.13 0.17 0.01 -0.01 0.03 0.02 0.09 0.08 0.05 0.04 0.12 0.10 0.26 0.26
Fuel and Chemical Industry 3,734.6 -0.26 -0.50 -0.80 -1.10 -0.53 -1.00 -1.60 -2.20 -0.38 -0.41 -0.61 -0.64 -1.29 -1.40 -0.90 -0.93 -1.61 -1.64 -3.49 -3.60
Electricity-Gas-Water 921.9 -0.02 -0.04 -0.07 -0.09 -0.04 -0.09 -0.13 -0.19 -0.26 -0.26 -0.28 -0.28 -0.58 -0.68 -0.30 -0.30 -0.37 -0.37 -0.77 -0.86
Construction 5,587.4 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.90 1.20 0.90 1.20 1.79 2.09 0.90 1.20 0.90 1.20 1.79 2.09
Restaurant 2,487.4 0.00 -0.01 -0.02 -0.01 -0.01 -0.02 -0.04 -0.02 -0.40 -0.39 -0.40 -0.40 -0.74 -0.81 -0.41 -0.40 -0.42 -0.42 -0.76 -0.83
Ground Transportation 1,089.4 -0.01 -0.03 -0.01 -0.10 -0.02 -0.05 -0.03 -0.20 -0.57 -0.84 -0.59 -0.86 -1.14 -1.41 -0.59 -0.87 -0.64 -0.91 -1.34 -1.61
Financial Serv ices 1,866.8 0.01 0.01 0.02 0.02 0.01 0.02 0.03 0.04 -0.13 -0.13 -0.13 -0.13 -0.26 -0.26 -0.12 -0.12 -0.11 -0.11 -0.22 -0.22
Government and Private Serv ices 3,400.3 0.03 0.07 0.10 0.14 0.07 0.14 0.21 0.28 0.55 0.83 0.58 0.86 1.27 1.35 0.62 0.89 0.72 1.00 1.55 1.63

 Source: CGE Simulation Results. 
  



Appendix 2. Simulated Price Changes (%) under Various Simulation of Fuel Subsidy Systems and Reallocation Policies 
Commodity SIM1 SIM2 SIM3 SIM4 SIM1a SIM2a SIM3a SIM4a SIM5 SIM6 SIM7 SIM8 SIM9 SIM10 SIM5a SIM6a SIM7a SIM8a SIM9a SIM10a

Food Croops 0.16 0.12 0.30 0.60 0.32 0.24 0.60 1.20 -0.18 -0.46 -0.46 -0.74 -0.72 -1.07 -0.26 -0.53 -0.34 -0.62 -0.12 -0.47
Soybeans 0.04 0.10 0.20 0.50 0.09 0.20 0.40 1.00 0.03 -0.06 -0.06 -0.22 -0.15 -0.03 -0.08 -0.23 0.04 -0.12 0.65 0.47
Other Croops 0.08 0.16 0.35 0.55 0.17 0.32 0.69 1.10 -0.08 -0.34 -0.34 -0.49 -0.33 -0.75 -0.34 -0.49 -0.18 -0.33 0.21 -0.20
Livestock 0.05 0.10 0.20 0.40 0.10 0.20 0.40 0.80 -0.24 -0.52 -0.52 -0.79 -0.74 -1.26 -0.52 -0.79 -0.42 -0.69 -0.34 -0.86
Forestry 0.15 0.20 0.30 0.60 0.30 0.40 0.60 1.20 0.66 0.70 0.70 0.84 1.59 1.69 0.80 0.93 0.90 1.04 2.19 2.29
Fishery 0.13 0.25 0.48 0.70 0.25 0.50 0.95 1.40 -0.51 -0.99 -0.99 -1.57 -1.76 -2.44 -0.99 -1.57 -0.74 -1.32 -1.06 -1.74
Oil and Metal Mining -0.20 -0.50 -0.70 -0.90 -0.40 -1.00 -1.40 -1.80 -0.71 -0.72 -0.72 -0.91 -1.53 -1.58 -0.62 -0.81 -1.22 -1.41 -2.43 -2.48
Other Mining and Quarry ing -0.30 -0.60 -1.00 -1.10 -0.60 -1.20 -2.00 -2.20 0.34 0.71 0.71 1.19 1.69 2.12 0.71 1.19 0.11 0.59 0.59 1.02
Rice 0.12 0.13 0.35 0.59 0.24 0.27 0.71 1.18 -0.29 -0.66 -0.66 -1.26 -1.25 -1.69 -0.56 -1.16 -0.53 -1.13 -0.67 -1.10
Food and Beverage Industry 0.04 0.00 0.10 0.40 0.07 0.00 0.20 0.80 -0.16 -0.32 -0.32 -0.57 -0.31 -0.58 -0.25 -0.49 -0.32 -0.57 0.09 -0.18
Textile-clothes-leather Industry 0.03 0.10 0.20 0.30 0.07 0.20 0.40 0.60 -0.12 -0.15 -0.15 -0.36 -0.37 -0.51 -0.19 -0.40 -0.05 -0.26 -0.07 -0.21
Wood Processing Industry 0.00 -0.10 -0.01 0.00 0.00 -0.21 -0.02 0.00 0.16 0.41 0.41 0.47 0.87 1.00 0.52 0.58 0.31 0.37 0.87 1.00
Pulp-Paper and Metal Industry 0.04 0.00 0.10 0.30 0.08 0.00 0.20 0.60 0.10 0.11 0.11 0.11 0.41 0.39 0.19 0.19 0.11 0.11 0.71 0.69
Fuel and Chemical Industry 1.40 2.70 4.20 5.80 2.80 5.40 8.40 11.60 2.63 2.51 2.51 2.49 5.44 5.31 2.61 2.59 5.21 5.19 11.24 11.11
Electricity-Gas-Water 0.16 0.10 0.30 0.60 0.33 0.20 0.60 1.20 -0.56 -0.62 -0.62 -0.81 -0.89 -1.11 -0.40 -0.58 -0.52 -0.71 -0.29 -0.51
Construction 0.09 0.10 0.25 0.54 0.19 0.20 0.49 1.08 1.24 1.76 1.76 2.36 4.01 4.67 1.85 2.45 1.86 2.46 4.55 5.21
Trade -1.90 -1.00 -4.90 -10.40 -3.80 -2.00 -9.80 -20.80 -2.35 -2.20 -2.20 -3.36 -13.75 7.99 -5.00 -6.16 -3.20 -4.36 -24.15 -2.41
Restaurant 0.03 -0.04 0.05 0.18 0.07 -0.08 0.09 0.36 -0.81 -1.02 -1.02 -1.20 -1.78 -2.02 -0.91 -1.09 -1.06 -1.24 -1.60 -1.84
Hotel 0.05 0.01 0.10 0.30 0.11 0.01 0.20 0.60 -0.44 -0.53 -0.53 -0.59 -0.75 -0.76 -0.43 -0.49 -0.52 -0.58 -0.45 -0.46
Ground Transportation 0.19 0.40 0.64 0.93 0.39 0.80 1.28 1.86 0.44 0.50 0.50 0.59 0.92 1.08 0.48 0.58 0.90 0.99 1.85 2.01
Air-Water Transp. And
 Telecommunication

0.06 0.02 0.14 0.30 0.12 0.04 0.28 0.60 -0.57 -0.64 -0.64 -0.72 -1.09 -1.17 -0.53 -0.62 -0.62 -0.70 -0.79 -0.87

Warehousing -0.04 -0.18 -0.11 -0.11 -0.07 -0.36 -0.22 -0.21 -0.11 -0.09 -0.09 0.03 0.23 0.18 0.02 0.13 -0.27 -0.15 0.12 0.08
Financial Serv ices 0.04 0.00 0.11 0.18 0.08 0.00 0.22 0.35 -1.01 -1.23 -1.23 -1.40 -2.30 -2.54 -1.14 -1.31 -1.23 -1.40 -2.12 -2.37
Real Estate 0.04 -0.01 0.06 0.26 0.09 -0.03 0.12 0.52 -0.42 -0.55 -0.55 -0.73 -0.96 -1.08 -0.44 -0.63 -0.56 -0.75 -0.70 -0.82
Government and Private Serv ices 0.03 -0.04 0.04 0.17 0.07 -0.09 0.08 0.35 2.16 3.09 3.09 4.22 6.84 7.91 3.20 4.33 3.05 4.18 7.01 8.08
Indiv idual Serv ices 0.04 -0.01 0.04 0.22 0.09 -0.01 0.08 0.44 -0.33 -0.46 -0.46 -0.43 -0.57 -0.58 -0.36 -0.34 -0.46 -0.44 -0.34 -0.36  
Source: CGE Simulation Result. 
! !



Appendix 3. Simulated Factor Income Changes (%) under Various Simulation of Fuel Subsidy Systems and Reallocation Policies 
Factor Production SIM1 SIM2 SIM3 SIM4 SIM1a SIM2a SIM3a SIM4a SIM5 SIM6 SIM7 SIM8 SIM9 SIM10 SIM5a SIM6a SIM7a SIM8a SIM9a SIM10a

Rural Agricultural Labor 0.07 0.04 0.18 0.38 0.14 0.09 0.36 0.76 -0.64 -0.98 -0.67 -1.01 -0.93 -1.42 -0.57 -0.91 -0.63 -0.97 -0.55 -1.04
Urban Agricultural Labor 0.09 0.09 0.25 0.47 0.19 0.17 0.50 0.93 -0.70 -1.08 -0.71 -1.08 -1.02 -1.55 -0.61 -0.98 -0.62 -1.00 -0.56 -1.08
Rural Production-Operator-Unskilled Labor -0.73 -1.58 -2.29 -2.97 -1.45 -3.15 -4.58 -5.94 0.26 0.59 -0.60 -0.26 -0.92 -0.68 -0.47 -0.14 -2.17 -1.84 -3.89 -3.65
Urban Production-Operator-Unskilled Labor -0.67 -1.46 -2.11 -2.73 -1.34 -2.92 -4.22 -5.46 0.14 0.42 -0.65 -0.37 -1.04 -0.85 -0.53 -0.24 -2.11 -1.83 -3.77 -3.58
Rural sales and administration (semi-skilled) labor -0.27 -0.67 -0.93 -1.15 -0.55 -1.34 -1.85 -2.31 0.11 0.53 -0.29 0.13 -0.23 0.07 -0.16 0.25 -0.96 -0.54 -1.39 -1.08
Urban sales and administration (semi-skilled) labor -0.32 -0.75 -1.05 -1.32 -0.63 -1.51 -2.10 -2.64 0.28 0.70 -0.16 0.26 0.01 0.33 -0.04 0.39 -0.92 -0.49 -1.31 -0.99
Rural skilled labor -0.07 -0.26 -0.29 -0.28 -0.14 -0.51 -0.57 -0.55 4.97 6.61 4.79 6.42 10.34 11.97 4.90 6.54 4.53 6.17 10.06 11.69
Urban skilled labor -0.19 -0.49 -0.64 -0.76 -0.37 -0.98 -1.29 -1.52 4.18 5.62 3.88 5.32 8.40 9.81 4.00 5.44 3.39 4.83 7.64 9.05
Non Labor Factor -0.88 -1.86 -2.68 -3.45 -1.76 -3.73 -5.37 -6.90 -1.17 -1.20 -2.15 -2.19 -3.98 -4.10 -2.05 -2.08 -4.01 -4.05 -7.43 -7.55

 Source: CGE Simulation Results. 
  



Appendix 4. Simulated Selected Poverty Line (%) under Various Simulation of Fuel Subsidy Systems and Reallocation Policies 

Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural Urban Rural

Nanggroe Aceh D. 195,882 166,608 196,117 166,794 196,171 166,825 196,527 167,114 197,095 168,576 194,978 166,455 195,032 165,987 195,063 165,635
North Sumatera 175,152 117,578 175,362 117,709 175,410 117,731 175,728 117,935 176,237 118,967 174,343 117,470 174,392 117,140 174,420 116,891
West Sumatera 175,730 125,602 175,940 125,742 175,989 125,766 176,308 125,984 176,819 127,086 174,919 125,487 174,967 125,134 174,996 124,868
Riau 196,892 151,718 197,128 151,887 197,182 151,916 197,540 152,179 198,112 153,510 195,983 151,579 196,038 151,153 196,069 150,832
Jambi 187,608 122,185 187,833 122,321 187,885 122,344 188,225 122,556 188,770 123,628 186,742 122,073 186,794 121,730 186,824 121,471
South Sumatera 172,684 120,331 172,891 120,465 172,939 120,488 173,252 120,697 173,754 121,752 171,887 120,221 171,935 119,883 171,962 119,628
Bengkulu 172,659 110,275 172,866 110,398 172,914 110,419 173,227 110,610 173,729 111,578 171,862 110,174 171,910 109,864 171,937 109,631
Lampung 164,909 113,728 165,106 113,855 165,152 113,876 165,452 114,074 165,931 115,071 164,148 113,624 164,193 113,304 164,220 113,064
Bangka Belitung 197,082 178,701 197,318 178,900 197,373 178,934 197,731 179,244 198,303 180,812 196,172 178,537 196,227 178,035 196,258 177,657
Riau Island 231,346 156,453 231,623 156,627 231,687 156,657 232,107 156,929 232,779 158,301 230,278 156,309 230,342 155,870 230,379 155,539
DKI Jakarta 237,735 - 238,020 - 238,085 - 238,517 - 239,208 - 236,638 - 236,703 - 236,741 -
West Java 151,235 113,964 151,416 114,091 151,458 114,112 151,733 114,310 152,172 115,310 150,537 113,859 150,579 113,539 150,603 113,298
Central Java 143,776 120,115 143,948 120,249 143,988 120,271 144,249 120,480 144,667 121,534 143,112 120,005 143,152 119,667 143,175 119,413
DI Yogyakarta 160,690 130,807 160,882 130,953 160,927 130,977 161,219 131,205 161,685 132,352 159,948 130,687 159,993 130,320 160,018 130,043
East Java 146,743 115,272 146,919 115,400 146,959 115,422 147,226 115,622 147,652 116,634 146,066 115,166 146,106 114,842 146,130 114,599
Banten 183,927 108,855 184,147 108,976 184,198 108,997 184,532 109,186 185,066 110,141 183,078 108,755 183,129 108,449 183,158 108,219
Bali 166,962 136,897 167,162 137,049 167,208 137,075 167,511 137,313 167,996 138,514 166,191 136,771 166,238 136,387 166,264 136,097
West Nusa Tenggara 134,488 109,403 134,649 109,525 134,686 109,545 134,931 109,736 135,321 110,695 133,867 109,303 133,904 108,995 133,926 108,764
East Nusa Tenggara 141,168 89,764 141,337 89,864 141,376 89,881 141,633 90,037 142,042 90,824 140,516 89,682 140,555 89,430 140,578 89,240
West Kalimantan 164,397 109,777 164,594 109,899 164,639 109,920 164,938 110,111 165,415 111,074 163,638 109,676 163,684 109,368 163,710 109,136
Central Kalimantan 161,231 125,980 161,424 126,120 161,469 126,144 161,762 126,363 162,230 127,468 160,487 125,864 160,531 125,511 160,557 125,244
South Kalimantan 163,565 107,455 163,761 107,575 163,806 107,595 164,103 107,782 164,578 108,724 162,810 107,356 162,855 107,055 162,881 106,827
East Kalimantan 213,378 161,910 213,634 162,090 213,693 162,121 214,080 162,402 214,700 163,822 212,393 161,761 212,452 161,307 212,486 160,964
North Sulawesi 150,421 118,675 150,601 118,807 150,643 118,830 150,916 119,036 151,353 120,077 149,727 118,566 149,768 118,233 149,792 117,982
Central Sulawesi 173,991 121,193 174,199 121,328 174,248 121,351 174,564 121,561 175,069 122,624 173,188 121,082 173,236 120,741 173,264 120,485
South Sulawesi 138,576 97,027 138,742 97,135 138,780 97,153 139,032 97,322 139,434 98,173 137,936 96,938 137,975 96,665 137,997 96,460
South East Sulawesi 122,067 107,902 122,213 108,022 122,247 108,043 122,469 108,230 122,823 109,176 121,504 107,803 121,537 107,500 121,557 107,272
Gorontalo 135,837 115,018 136,000 115,146 136,037 115,168 136,284 115,368 136,678 116,377 135,210 114,912 135,248 114,589 135,269 114,346
West Sulawesi 189,173 150,271 189,400 150,438 189,452 150,467 189,795 150,728 190,345 152,046 188,300 150,133 188,352 149,711 188,382 149,393
Maluku 174,425 122,936 174,634 123,073 174,682 123,096 174,999 123,310 175,506 124,388 173,620 122,823 173,668 122,478 173,696 122,218
Papua 193,307 145,610 193,538 145,772 193,592 145,800 193,943 146,053 194,504 147,330 192,415 145,476 192,468 145,067 192,499 144,760
National 165,565 117,365 165,763 117,496 165,809 117,518 166,110 117,722 166,591 118,751 164,801 117,257 164,847 116,928 164,873 116,680

SIM6 SIM8
Province

SIM10
Initial

Poverty Line 2005
SIM1 SIM2 SIM3 SIM4

 
Source: Author’s calculations based on CGE results. 
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